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5.2 I I 

11.5 1 9.11 
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45.5 1 I 
33.0 ~ I 
43.2 2 
14.9 4v53637 

31.3 73 15 
45.b ~ Ib 
57.4 I 

-32.3 I I 
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37.5 I 
21.9 1.8  
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Red River. 

A h n ~ a a  %urn. 

Mii8m4rri Bivar. 

Shreveport La . .  ................. 
Fort Smith, Ark ................. 
Fort Buford, N. D&*. 

Little Rock, Ark. .  ............... 

Heights of rbers-Conhued. 

29.9 1 1 , I J  ~ 25.2 ~ 2s 

25 11.9 3.3 ~ S.6 22.0 
23.0 27 ~ 14.5 1 i: ~ 8 .1  ~ 6.4 

............................... , ................... .'. ...... .' ...... 

Ill., the river was closed by a gorge 4 miles below that place 
on the 4th; gorge brokeu ou the l l t h .  A t  Altou, Ill., floating 
ice was reported on the  4t8h to 6th, loth, and 11th. 

Miesozlri River.-Floating ice in the river a t  Leareuworth, 
Kens., on the 2d to 7th, 9th to 13th, 19th to 21st, ~ n d  25th to 
28th. Ice in the river at Kaus:bs City, Mo., 2d to 13th, 17th 
to 22d, Wth, and 28th. Ruuuiug ice a t  Sailit Joseph, Mo., l s t ,  
2d, 7th to l l t h ,  17th to 23d, 25th, 26th, aiid 37th ; ice blocked 
at the draw in the bridge ou the 28th. At  Herrnauu, Mo., 
floating ice on the 4th to 6th aud 16th. 

Light drift ice was reported iu the harbor a t  Portland, Me., 
on the 8 th .  Lake Champlain was  clear of ice itt Burliugtou, 
Vt., on the lst ,  but was partially closed the latter part of the 
month. Navigation was obstructed by slush ice a t -  Grautl 
Haven, Mich., on the 3d to 6th, 9th and 10th. 

L e i g h t s  of rivers above low-wuter murk, February, 1801 (in feet Utkd teiiths). 

Stations. 

I = i l  

Auroras were widely observed ou the 9th, wheu they were 
noted in Ind., Iowa, Miuu., 5. Dak., and Wis.; on the l l t h ,  
when they were noted in Ill., 8. Dak., Wis., Mich., Mass., N. 
H., and Me,; on the 12th, when they were noted in Me., Mass., 

- 
h 

- 0  -Do 

;; 
2 
-. 

4.7 

..... ..... ..... 
4.1 
4 .2  
8. I 
17.6 
1 4 . 0  
15.0 
3.9 

28.6 
23.8 

20.8 

27.7 
16.7 

22. I 

20.0 

22. I 

14. I 

4.4 
~ 

Mich., Mass., N. H., aud Me. a t  10.40 p. m., a bril- 
liant itiirora was observed a t  Portland@e. It appeared as it 
whitish glow resting upon a dark segment, aud reached alti- 
tude about 15O, and extended from 160° to 220° of azimuth. 

On the 11 

Highest water. I Lowest water. 

Date. eight./  Date. IHeight, 

JIissoiiri Riuei.--Contiiined. 
Ann~as City, Mo ................. 

Missiwippi Riuer. 
Saint Paul, Mini1 *.. .............. 
La. Crouse. Wis *. ................ 
Duhuqne, I o e n  *. ................. 
Dnvrnport, Iowa ................. 
Keokuk, Iowa ................... 
h i n t  Louis, Mo .................. 
Cairo, I l l  ......................... 
Memphis, Tenn .................. v ick Y iJU rg, ni I 9 9 ................. 
New IJrlenns, L a . .  ............... 

Ohio Ricer. 
Pittshur4i P:b ................... 
Cincinnnti, Ohio ................. 
Louisville, Icy ................... 

C'icitrterlntiA Rive,.. 

T t ~ t i t i ~ ~ e  Giaer,. 

P:irkersl?u;gh, W.  Vs.. ........... 

Nashville, 'I'rnn ........... ......I 
C1inttmwog:r. 'renn .............. .! 
Kiioxville, Teno..  ................ 

21.0 

14.0 
13.0 
16.0 
15.0 
14. o 
30. o 
40. o 
33.0 
41.0 
13.0 

38.0 
45.0 
24.0 

40.0 

33.0 
29. o 

29. o 

32. o 

15. 0 

22.0 

23 

........... ........... ........... 
2 1  
8 

26,27 
28 

26,27,2a 
28 
26 

16 

25 
26 

I5 

I4 

16 

1 9  

15 

21 

I 1  

Augusta, Cia.. .................... 
I r ~ l n i n e t t s k i u s r . .  j 

Portland, Oregon.. ............... 
1 

*Frozen. 

- - 

MISOELLANEOUS PHENOMENA. 

a SUN SPOTS. 

Haverfad College Observatory, Pa.  (observed by Prof. F. 
P. Leaveuworth) : 

spots small sw.  6th, facula. 7tb, faculs CUI e., se., and w. 
limbs. 10th , 1 group, 10 spot8, and facula ; group n. latitude 
e. of meridiau. l l t h ,  2 groups; aurora preceding evening; 
15 spots, and faculs; new group 8. latitude; 4 large spots in 
group u. lat8itude ; faculs on w. limb. 3 groups, 12 spots ; 
brilliant facuke by rotation on se. limb. 13th, 3 groups, 12 
spots, ant1 faculs; new group $8. 14th, 3 groups, 9 spots, and 
fhctils; groups se., pw., and sw. 15th, Y groups; large 
fhcii1:e by rotatiou on se. limb. 17th, 1 group about 2 days in 
on ne. limb ; clouds ; could not coiiut spots ; suspected aurora 
i n  the eveuiug. ISth, 2 groups, 12 spots, aud faculs j pelium- 
bra arouud spots iu large group; other group, small, e. of 
larger group. SOth, 3 groups, 18 spots ; large areas faciils by 
rotation oil ue. limb. 9 s t ,  3 groups, 13 spots, and f'aculre; 
large group iiuchanged ; peuiimbra around spots. 33d, 3 
groups, 0 spots; large faculs e., and uear w. limb. 36th, 2 
groups, G or 8 spots ; fiiciils on nw. aud w. limbs; groups near 
meridian 11. latitude. 38th, 1 group, 2 spots j exteusive groups 
t:,tculs m.; spots iu faculs. Cloudy Sth, 16th, 19th, 24th, 
25th, ana 37th. 

Mr. Johii W. James, Riley, Ill: uoue seen till l l t h ,  then 2 
groups ou siin's meritliau in n. latitude. 12th, 2 uew groups 
1 dag past meridian in s. latitude. 13tI1, 1 group gone. l-ith, 
3 uew spots iu s. latitude w. of meridian; promiueut faculre 
on Re. edge of disc, followed next day by a large faiut spot. 
18th.  9 uew Y ~ O I I I ) ~  iu u. latitude: these were ou sun's me- 

Reninrks. 
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0 
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I 
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3 
3 
4 
4 
5 
4 
6 
4 
3 
2 
2 
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Feb., 1891. 1 
1 , z p . m  ... o 
z, 9 o . m  ... 1 I 

6, 9 8. m . . .  1 0 
8, IO 8. m . . .  I 
IO, IO 8. m. . .  I 
11, I1 8. I l l . . .  I 
13, 3 p . m  ...I I 
14 9 a .m. . .  I 
15, 9 a. m... 

22, 9 a .m. . .  2 
23, 4 p .  m...l o 

7, ga. m. . .  

19, I1 8. m.. . l  0 

i o  28, 9 8 .  m . . .  

Definitiou fair; spots sin:rll. 
Definition good; spots s r i i i n l l .  
Definitiou poor: spots snin11. 
Definition oor spots small. 
Definition Pair; 'spots snia11. 
Definition ood, spots sinnil. 
Definitiongijr. ' 
Defiuition fair. 
Definition ood I large spot.  
Definition fair. 1 1tnr-e spvt.  
Defiuitiou y o h ;  I I&& spot.  
Defiiiition air. 
Definition had. 
Definition good; inimense fac 
IJefinition ood 
Definition fair. . 
Definition fiiir. 
Definition good. 
Definition good; spots sinnil. 

22 0 
IO I 
~ 0 1  I 
I i  I 
2 1  2 
2 ,  I 

: 
26 I I 

i 
55 3 
451 1 
2s I 

wl:r. 

ridiiu BOtIi,  iuc1 h e  largest spot ih them disappeared by solar 
rot,:ition 36th. 35th, 1 new group on sunk meridiau iu u. Iati- 

groups n. latitude. 2d, 1 grolip, 1 spot. 3d, large group: ~ Mr. H. D. Gowey, North Lewisbiirgh, Ohio: sun spot,s were 
facula near nw. limb. Sth, 1 group, 1 spot, and facals;'observed on the loth, l l t h ,  13th, 14th, and 22d. 

Mr. D. E. Hadden, Alta, Iowa: lst, 2 groups, 3 spots; tude. STtli, 2Sth, no spots seeu. 

ATMOSPHERIC ELECTRICITY. 
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rest and exteuded to a,ltitude about 35'. On t,lte 1 ltth au anroral 
arch, exteudiug from azimuth 161' to 22.1' a,1i(1 reachiug alti- 

THUNDER-STORMS. 
Thuuder-stormsQere reported as follows: east of the Rocky 

which was partly overspread with a bright light'. Shortly 
before and after the disappenrance of t8he aiirora bright cloudy 

in 0 ou the 3d; i n  S ou the 3d and 3 ls t ;  iu 6 on the 1st aud 
12th ; in 5 ou the 7th; i n  4 on the 17th ; in 3 ou the 6th and 

19th Iufmtry. 
Percentages of .forecasts rer[firrl, February, 1SD1. 

States. stntru. 

~~~~ 
. ~~~ ~~~~ ~ ~ 

~~~ 

1 - - 

............................... .......................... Maine 90.6 i 1Crntucky S3.y yo.5 
New Hampshire .................... 94.9 (CBhio.. .............................. 
Vermont ............................ yz. I Wrst Virginia ...................... 90.7 
&@ssaehnsetts ...................... 92.6 I Iniliaiia., Sy.y 
RhodeIsland ....................... 97.4 Illinuis ............................. 90.9 
Connecticut.. ys. o 11 Lower per hlichigan hlichigan E;:; 
Eastern New York.. .  ............... .................... 
b t e r n  Pennsylvania .............. 90.6 h1innesot.a .......................... 

........................... 
....................... .................... 

t,emperat~nre, 83.3 j weather and temperature combiued, 64.0. 

Statetueut showiug perceutages of justifications of wind 

I f i n d  siy?m/s.-(Ordered by Lieutenant W. A. Glassford). 

0 WIND SIGNALS FOR FEBRUARY, 1891. 
i 
signals f'or t81ie inonth of February, 1891 : 

.iF, tal number of signals ordered, 116; justified as to velocity, 
wholly, 5G, part,l.v, 6 ; justified as 60 clirect,iou, 110. Of the sig- 

1 uals ordered 88 were cautionary, of which 57 mere wholly and 3 
pa'rt,ly justified j and 38 were storm signals, of which 19 were 

..................... ..................... ............... %ulhCarolina ...................... 84.5 1~ Sout,hern California* S3.4 
h r g i a  ............................. 81.7 Northern California* ............... 92.3 

h t e r n  Florida .................... 57.3 Oregon* ...................... :::; Western Florida Y6.8 1 1  Washington'. 

Louisiana ........................... 80.6 I 'rell lperaturet. . . . .  84. 2 
Mississippi 

 ems ............................... 83.2 , Monthly percentage of weattier and 8,,e 
Arkansas ........................... SS. 7 , temperature combinedi . .  
Temessee. .  ........................ 66.; ~ 

............................ .................... 
Alabema ............................ 1 sy ele,,letrts: Weather..  ............. yo.4 ........................ .... 

........ 
~ 

*In determining the  rnonthl percentage of weather and temperature combined, the 
Pncifie coast states are not intruded. t The forecasts of temperature. in districts east 
of the Rocky Mountains for February, 1891, were made with reference to the iiiaxiniuin 

rediction of warmer or coolrr indicated that the maxi- 
mom temperature of the  day &si iated would be higher or lower than the maxiinuni 
temperaturealone; that is ,  a 

[Ordered by Assistant Professor T. Riis8ell.] 
Number of' cold-wave s i g d s  ordered, 378 j justified, 264. 

Perceut.a'ge of justifications, 69.8. Number of temperature-fall 
w i ~ u i u g s ,  103. Perceutage of jnstificat'ious, 48.5. Percentage 
of j ustificatious of cold-ware signals aucl temperature-fall 
marniugs combined, 67.3. 
Percentages of aerz&wtions of weat iw and temperatzire signals veported by 

. 
directors qf the various State Weather Services f o r  Febmaiy, 1891. 

- 
i 

c 
a i  
5 62 
a 

statra. 

ofthe previous day. SThe monthffy percentwe of weather and temperatnre comhinrd 1 
is determined by nlultiplyino t h e  percelltag: of weather by 6, and the percentiige of 1 
temperature by 4, and div idini  their sum by IO. 

Appmciatiug the great import8auce t8hat loug time pre.dic- ~ 

tions possew for the geueral public the Cliief Si,ana,l officer hams 1 
authorized forecasts for 48 and 73 hours, covering the 2d 1 

. ~~~~~~ 

....................... ................. 1 Il l inois . ..................... .. ....................... .................... ichigin ................... .............. 

b F O R E C A S T S  FOR 48 HOURS IN ADVANCE. I ndi;tn:i.. 

Minnrsnta 

; a  
~ _ _  

fi8 
65 3 
84 88 
92 91 88 88 
yo 87 


